Novel "scavestrogens" and their radical scavenging effects, iron-chelating, and total antioxidative activities: delta 8,9-dehydro derivatives of 17 alpha-estradiol and 17 beta-estradiol.
Antioxidant effects of delta 8,9-dehydro derivatives of 17 alpha-estradiol and 17 beta-estradiol were investigated using four different in vitro models: rat synaptosomal lipid peroxidation induced by Fenton's reagent, Fe(II)-chelating activities, the formation of superoxide anion radicals, and total antioxidative activities. The parent molecules, 17 alpha-estradiol and 17 beta-estradiol as well as estrone and estriol inhibit iron-dependent lipid peroxidation and stimulate total antioxidant activity. In contrast, delta 8,9-dehydro estrogens such as J811, J861, J835, or J851 not only exhibit the antioxidative activities as the parent molecules do but also directly alter the iron redox chemistry and drastically inhibit the formation of superoxide anion radicals generated by a xanthine/xanthine oxidase-dependent luminescence reactions. These in vitro findings indicate that 17 alpha-estradiol as well as 17 beta-estradiol, modified with an additional double bond in the basic structure, trigger more potent antioxidant properties. These results suggest that relatively minor modifications in the chemical structure of estrogenic compounds can enhance antioxidative actions.